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BIOCHEMICAL SOCIETY TRANSACTIONS
Erythrocytes from the same mouse strains gave similar results; here the cell number was increased to 109/ml to obtain a significant difference between curves for high-and low-responder mice.
It is possible that these results are affected by contamination with mouse ferritin from the spleen or plasma despite washing of cells. To minimize possible contamination by mouse ferritin, lymph-node cells, similarly washed, were used, and again low-responder A.Thy 1.1 cells showed significantly more cross-reactivity than did high-responder BlOD2 ceIls (Table 1) .
The addition of cells from high-and low-responder strains of mice to the radioimmunoassay system changed the characteristics of the antiserum-dilution curve. Low-responder cells consistently produced a greater shift of the curve to the left than did highresponder cells, demonstrating that there is some cross-reactivity between antigens on the cell surfaces and ferritin.
The difference between the curves for high-and low-responder cells indicates that lowresponder cells cross-react to a greater degree with ferritin than do high-responder cells, and this difference is observed with spleen cells, lymph-node cells and erythrocytes. The large number of erythrocytes used to obtain a significant difference between high-and low-responder strains possibly indicates that the cross-reactant on the erythrocyte surface is present at a lower concentration than on the other cells tested.
The results of this study indicate that the responder status of different strains of mice after immunization is reflected in the degree of cross-reactivity between self-determinants and the test antigen such that low responders cross-react with antigen to a greater extent than do high-responder animals.
The concept of immune-response gene thus appears to be unnecessary to explain high and low immune responses to ferritin in different strains of mice, because it may depend on the extent of cross-reactivity between self determinants and antigen. Information on bacterial malate dehydrogenases available in the literature report the common occurrence of an NAD-linked malate dehydrogenase. However, there are a few reports where the dehydrogenation of L-malate is effected by a non-NAD-linked malate dehydrogenase (Cohn, 1958; Benziman & Galanter, 1964; Jurtshuk et al., 1969) .
Solubilization Studies and Properties of
Acinetobacter calcoaceticus (N.C.I.B. 8250), a strict aerobe, possesses a particulate NAD-independent malate dehydrogenase (Jones & King, 1972 ) and a NAD-linked malate dehydrogenase (Fernandes et al., 1976) .
In the present paper we report the solubilization studies and some properties of the particulate NAD-independent malate dehydrogenase of Acinetobacfer calcoaceticus.
The non-NAD-linked malate dehydrogenase was assayed by monitoring the rate of decrease of A660 due to the phenazine methosulphate-mediated decrease in dichlorophenolindophenol occurring during the oxidation of L-malate. 566th MEETING, CAMBRIDGE Preliminary investigation carried out to determine the most effective detergent for the solubilization of the enzyme showed Triton X-100 to be most effective, the criterion for 'solubility' being failure to sediment when centrifuged at 130000g for 2 h a t 4°C. Sodium dodecyl sulphate, Sodium deoxycholate, Tween 80, Span 80, Decon and Lips01 did not solubilize the enzyme.
A more detailed study to determine optimum conditions for solubilization was carried out with Triton X-100, pH7.0, and 0.34.4% (v/v) Triton was found to give optimum solubilization, although some inhibition by the detergent was observed.
Lineweaver-Burk plots showed Km for malate to be 1.13 x lo4 M. Increased activity was observed when CN-was included in the assay mixture. Other inhibition studies showed that EDTA ( 2 m~) , 8-hydroxyquinoline ( 2 m ) and ad-bipyridine (1 mM) inhibited the reaction by 20.3,18.8 and 8.7 % respectively, but o-phenanthroline (1 m~) had no effect. Cammack et al., 1972) , Aspergillus terrus (De-Angeli, 1969) and other fungi have proved to possess anti-tumour activities. The normal catalytic activity of asparaginase is to decompose L-asparagine, producing aspartate and NH3. It also decomposes DL-aspartic acid 8-hydroxamate (a toxic analogue of asparagine) in vitro producing L-aspartate and hydroxylamine and catalysing the formation of aspartate hydroxamate from asparagine and hydroxylamine (DeGroot & Lichtenstein, 1959; Ehrmann et al., 1971) . We have measured asparaginase activity in three ways. First, by qualitative measurement (after paper-chromatographic separation) of the aspartic acid produced from asparagine; secondly, by measuring NH3 production, by using Nessler's reagent (Lmada et al., 1973) , from asparagine; thirdly, by measuring the amount of aspartate hydroxamate produced from asparagine and hydroxylamine. We have demonstrated that the three methods give similar results. Wild-type. extracts produce the maximum amount of aspartate hydroxamate and NH3 after growth under optimumconditions (see below), and also a large spot of aspartic acid on paper chromatography. A number of mutants that have been isolated with undetectable asparaginase activity do not produce either aspartate hydroxamate, NH3 or aspartic acid.
A mutant with low activity (described below) produces about 35 % of the activity and an intermediate-size spot of aspartic acid. In the work reported here we used the assay based on the production of aspartate hydroxamate, since in our hands this is the most convenient and sensitive method.
Asparaginase activity is expressed as nmol of aspartate hydroxamate produced/min per mg of protein. Maximum asparaginase activity is present in extracts of cells grown
